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Introduction
A wetland is an ecosystem with water as a primary factor in the biological processes of the organisms
living in it. Common examples of wetlands are swamps, floodplains, and marshes. New York City is full
of salt marshes, which serve as “kidneys” for the local water bodies by filtering sediments, nutrients, and
pollution.¹ In addition, marshes act as buffers during storm surges, lessen the effects of flooding, and
shelter the coast from erosion. This is particularly important to NYC, a highly populated coastal city with
large amounts impermeable surfaces.
The purple marsh crab, Sesarma reticulatum, is a
herbivorous nocturnal invertebrate native to salt marshes
in the eastern United States. Typically, fish and larger
crabs feed on purple marsh crabs, but the abundance of
predators has declined due to increases in recreational
fishing. As a result, S. reticulatum populations have
grown, leading to overconsumption of smooth cordgrass
(Spartina alterniflora).² Increased herbivory can create
large bare patches of sediment which are vulnerable to
erosion (Figure 1). In fact, previous studies suggest S.
Figure 1: A diagram low marsh die-off due to
reticulatum may be responsible for up to 80% of salt
S. reticulatum³
marsh die-off in Massachusetts sites.⁴
In order to preserve and and protect the integrity of New York City wetlands, we sought to investigate
the presence of S. reticulatum and possible environmental factors affecting their abundances.

Conclusion
Abundance of S. reticulatum
We found 29 and 28 S. reticulatum at Hutchinson River and Pelham Bay Cove,
respectively (Figure 5). This is an increase compared to last year’s Project TRUE data where
tennis ball traps captured 23 S. reticulatum at Pelham Bay Cove and 10 at Hutchinson River. We
did not find S. reticulatum at Spring Creek or Udall’s Cove. However, we did find burrows
greater than 3 cm, which were assumed to be S. reticulatum burrows, at both sites (Figure 6).
The lack of crabs in our tennis ball traps could be due to several factors, including: trap size,
predatory mammals, and the high tide flooding the traps. Overall, the average amount of crabs
caught per trap was similar this year (2.35 Uca spp. and 0.72 S. reticulatum) compared to last
year’s tennis ball pitfall data (2.4 Uca spp. and 0.9 S. reticulatum).

Predators

Figure 5: Abundance of Uca spp. and S. reticulatum in
Four New York City Wetlands. S. reticulatum were found at
Hutchinson River and Pelham Bay Cove, while none were
captured at Spring Creek and Udall’s Cove.

Figure 6: Abundance of Uca spp. Burrows and of S. reticulatum
Burrows in Four New York City Wetlands. More Uca spp.
burrows (burrows with a diameter < 3cm) were found per square
meter than S. reticulatum burrows (burrows with a diameter >3
cm). The error bars represent standard error.

Research Questions and Hypotheses
How do different environmental factors affect the abundance of S. reticulatum in four New
York City wetlands: Hutchinson River (The Bronx), Pelham Bay Cove (The Bronx),
Spring Creek (Brooklyn), and Udall’s Cove (Queens)?
How does the presence of avian predators affect the abundance
of S. reticulatum?
Hypothesis: If the site contains more avian predators, there will be
less S. reticulatum in the area.
How does vegetation cover of S. alterniflora affect the
abundance of S. reticulatum burrows?
Hypothesis: As the cover class of S. alterniflora increases, the
abundance of S. reticulatum burrows will increase.

Vegetation

Figure 7: Researcher measuring the
carapace of a male fiddler crab (Uca spp.)
using a caliper.

Figure 8: Researcher holding a purple
marsh crab (S. reticulatum.).

Figure 9: Burrows, S. alterniflora, and G.
demissa along the vegetation border at
Hutchinson River.

We found that the average abundance of S. reticulatum increased as the average abundance
of G. demissa decreased, which did not support our hypothesis We typically saw that areas
with a greater abundance of G. demissa had less S. reticulatum burrows (Figure 13). This can
be attributed to the fact that the presence of more G. demissa calls for more space, leaving less
area for S. reticulatum to create their burrows. Moreover, we did not find a significant
association between the abundance of Uca spp. burrows and the abundance of S. reticulatum
burrows. Each site had more Uca spp. burrows than S. reticulatum burrows in similar
proportions, implying that there was not much competition between the two (Figure 6). This
correlates with their realized niches, since Uca spp. are diurnal and eat algae, bacteria, and
detritus, whereas S. reticulatum are nocturnal and eat S. alterniflora.

Figure 2: A map of our four field sites.

Methods

Figure 3: Camera trap footage of a Great Egret at Udall’s Cove

Our results from field research showed that according to the Daubenmire cover class
method, classes 2 (5%-25% cover) and 3 (25-50% cover) correspond to the highest abundance
of S. reticulatum burrows (Figure 12), which partially supports our hypothesis. It is possible
that fewer burrows were found in higher cover classes due to the high abundance of G.
demissa and the overcrowding of S. alterniflora, hindering S. reticulatum from creating
burrows through densely rooted areas. Conversely, S. reticulatum were not found in lower
cover classes, possibly due to the lack food source and shelter. Lack of S. alterniflora in low
cover classes results in less stable land, not suitable for burrows.

Invertebrate Competition

How do the ribbed mussels (Geukensia demissa) and fiddler crab (Uca spp.) burrow abundances
affect the abundance of S. reticulatum in NYC salt marshes?
Hypothesis: As the abundance of G. demissa increases, the abundance of S. reticulatum will increase.
As the abundance of Uca spp. burrows increases, the abundance of S. reticulatum will decrease.

Crab Pitfall Traps
● We set tennis ball can pitfall traps at 5 meter
intervals along a transect line placed along the
S. alterniflora border at each site.
● Total traps = 60 (15 per site).
● After 24 hour exposure time, we counted
captured crabs and recorded carapace length,
sex, and mortality.
Predator Surveys
● During each site visit, we used binoculars to
conduct two 10-minute point counts within a
50 meter radius. We recorded avian species
richness and abundance.
● We recorded the presence of raccoon scat and
tracks as indicators of mammalian predators.

Our results partially support the hypothesis that if a site has more avian predators, there
will be less S. reticulatum present. We found that predatory birds, such as Great Egrets (A.
alba) and Black-crowned Night Herons (N. nycticorax), were more abundant at Hutchinson
River, where there was a low abundance of S. reticulatum burrows. Conversely, predatory
birds were less abundant at Pelham Bay Cove, a site with a high abundance of S. reticulatum
burrows (Figure 10). In addition, we found a higher predatory bird species richness in Spring
Creek where we found less S. reticulatum. In contrast, there was a low predatory bird species
richness in Pelham Bay Cove, where there was a higher abundance of S. reticulatum (Figure
11). With more data we could have made stronger conclusions to whether avian predators
affect S. reticulatum burrow abundance.
We conducted scat counts at all sites, but raccoon scat was only present at Udall’s Cove
and Spring Creek. At Udall’s Cove we observed scat that contained Atlantic Blue Crab (C.
sapidus) and mussel shells. Raccoon predation can possibly explain the lack of S. reticulatum
at both Spring Creek and Udall’s Cove.

Figure 10: Abundance of Predatory Birds and S.
reticulatum Burrows in Four New York City Wetlands.
There is not a consistent association, but data from Pelham
Bay Cove and Hutchinson River may indicate that the more
predatory birds the less S. reticulatum and vice versa.

Figure 11: Comparison Between Predatory Birds and
Non-Predatory Birds in Four New York City Wetlands
Overall, more non-predatory bird species were observed compared
to predators. Spring Creek had the most predatory species, while
Pelham Bay Cover had the least.

Future Studies
Understanding the trophic relationships of salt marsh communities is necessary to
properly protect and restore them. In the future, a long-term study should examine both
top-down and bottom-up anthropogenic interactions, such as recreational fishing and climate
change, in relation to the abundance of S. reticulatum to fully explore the environmental
factors that contribute to the deterioration and erosion of New York City salt marshes.

Pelham Bay Cove
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Figure 4: Researchers observing and recording quadrat
data

Quadrats
● Using a transect line, we randomly placed
1m² quadrats 5 meters apart along the low
marsh and S. alterniflora border (total
quadrats = 110).
● Within each quadrat, we recorded vegetation
cover class, crab burrow abundance, ribbed
mussel abundance, and live crab sightings.
● We used the Daubenmire cover class method
to analyze vegetation cover.⁵
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